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(54) nPOTOHHAfl MACTb Ht43KOfO flABJTEHHfl 
TYPBHHbl 

(57) Hcnonb30B3HMe: s anepreT^-ecKOM m3ujkhoct- 
poeHwi. npeMMymeo98HH0 npu KonapyvipoBaHUM 
npoTOHHbix Macrefi u^hapob HiGscoro asshph^r k 
BwxnonHwx narpy&coB Typ6nK CyojHOCTb w3o6peTe- 

HW. B npOTOHHOM HM3KOrO aaBfieKKfl Typ5HHbl. 

coAepwameiS ps§CMee soneco 1 nocneAHefi ayneHu, 



AM(j)(j)y30p 2, 06pc3OS3HHbJM BHGLUHMM 3 M BHytpeH- 

hmm 4 oosoflaMM, h Kanpaenwouuee KonbueBoe peSpo 
5. o6pa3yK>mee c BKyrpeHHMM oSboaom flononHH- 
TenbHbiH KdHan 6, BHetUHMfi o6boa AMctxJjyscpa 2 bu- 
noriHeH c OTptmaTer^HOii nepeKpwuueii no oTHOtueHwo 
k pafioseMy Konecy 1 nocneAHefi CTynewt a KanpaB- 
naiomee peSpo 5 mnomeno Tan, wto ooiOBHafl mo- 
maAb, o6pa30BaHHaa hm h BHyTpeHHMM o6boaom 4 
KBHana hs npeBWUjaeT 10% or BbfxoAHoS nnooiaflw 
paSonero noneca 1. mto nosBonaer o6ecneHWb pas- 
■HOMepHoe none hs bxoab b Awt>(i>y3op 2, no&wcwTb 
HanewHOCTb pa6oTy ?yp6wibi n M36e«aTb 3anMpaHne 
naipy6K3 .npn 6orbuwx CKopoaax Bbixofla napa H3 
cryneHH 2 Ma 
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-** M3o6peTeHne othocmtcr x 3HepreTMne- 

CKOMy MaUJMHOCTpOeHMIO M M0X6T £>UTb MC~ 
nOAb30&3HO npM KOHCTpyHpOBflHMM 

npoTOHHwx sacTeft HW3Koro i&wnm napo- 
bux Typ6nH. 

M3BecTHa npoTOMHau nacTb HM3xoro a^b- 
nenm Typ6MHu, coAepxama* pa6onee xo/ieco 
nocneAHefi CTyneHM m An<J><J>y3op, o6pa30B3H- 

HWM BHBUJHMM M BHyTpeHHMM O6B0A3MM. 

HeAOCTatKOM TaKoro TexHMnecxoro pewe- 
hm» aa/weTc* to, hto M3 p36oMero KO/ieca no- 
c/teAHeii CTyneHM ootok buxoamt c 60/ibujoft 
H6pdBHOMepH0CTb>o no/w cxopocTert, xoTopaa 
Bu3waaeT pe3xoe CHMwenMe 3<|)<J>exTMBHOCTH 
pa6oru Au<J><f>y30pa BUx/ionHoro naTpy6xa. 
KpoMe Toro, Ha 4>opMMpOBaHMe no/w cxopo- 
aew Ha BxoAe b w$$y3Qp naTpy6xa 60/ibmoe 
B^wflHwe oxaawBaeT CBepx3&yxoBa« xo/ibue- 
aa» crpya, o6yc/iOB/ieHHaa npoTOSKOfl napa M3 
nepM<}>epMM nocneAHeft CTyneHM, xOTOpaa 
yMBHbiuaeT npoxoAnyx) n/iomaAb Aw<J><J>y30pa 
m MOxeT Bbi3&aTb 3anMpaHMe naTpy6xa. 

Han6o/»ee 6/w3xmm k M3o6pereHMK> tcx- 

HMMeCXMM pemeHMCM flB/ISeTCfl np0T0MH3« 

sacTb HH3Koro ASB/iennfl Typ6nHw, coAepwa- 
maa pa604ee xo/ieco noc/ieAne* CTyneHM, 
AM4>4>y3op, o6pa30BaHHw^ bhcujhmm m BHyr- 
peHHMM o6boa3mh, m Hanpas/ifwmee xo/ibue- 
Boepe6po, 

HeAOCTaTKOM abhhoto TexHMnecKoro pe- 
ujeHM» «B/i»eTC« to, hto HanpaB/tmomee XO/lbr 
ueaoe pe6po, nentmze xana/i na Asa 
AM(}>(J)y30pHbix K3H3/ia, He yapaHfleT nepaB- 
HOMepHOCTM noToxa Ha bxoag b AM<J>4>y3op, Tax 
ok ocHOBHwe napyujeHMfl CTpyxTypw noToxa 
cocpeAOTOMenw a nepu<t>epMPiHOi3 u npwxop- 
Heebfl o5/tacTflx BbixoAHOroceMeHwa pa6onero 
Koneca. 

TexHimecxa« 33A3M3 npeA/i3raeMoro Tex- 
HMnecxoro peuieHna coctomt b chmxchmm no- 
Tepb aneprmi m noBwujeHnn h3A6xhocth 
pa6oT« zionaTOHHoro annapBTa nocneANefl 
CTyneHM Typ6wHbi. 

TexHMMecKwfl peay/ibTaT,/ no/iyMaeMufl 
npvt vicno/ib30BdHMM npeA^araeMoro TexHwse- 
CKoro peiueHMji, coctomt b o6ecneM6HMM paB- 
HOMepHoro no/iR cxopocTefi na bxoag b 
AM<t>4>y3op Bbix/tonnoro naTpy6xa, ycTpaHe- 

HUM B/lMflHMfl CBepX3ByXOB0^ KO/lbUeBOft 

crpy" Ha pa6oTy An4>4>y3opa m c6poce 3aT0p- 
MO^xeHHoro cno« noTOKa M3 npHKuyrieoOE 
mm pa6onero xo/ieca sepe3 Aono/iHMTe/ibHufl 

K3H3/1, 06pa3083HHblA HdnpdB/lflttUJVIM KO/1b* 

qeauM pe6poM m BHyTpeHHMM o6boaom am<{>- 
<}>y3opa t 

npeA/iaraeMoe Texn^mecxoe peuieHwe 
oBecneMMsaeTca TeM, mto b npoTOMHOfl nacTM 
Hwsxoro AdBneHMR ryp6MHu BHeujHMfi o6boa 
AM<t><t)y3opa Bwno^HeH c 0Tp*maTe/ibH0fi nepe- 
xpwaaioiAe^ no OTHoiuenMK) x pa6oneMy xo/ie- 



cy noc/ieAHeii CTyneHM, a HanpaB^fnomee 
xo/ibueBoe pe6po Buno/weno t3xmm o6pa30M, 
mto BxoAHas n/iomaAb o6pa30BdHHoro mm c 
BHyrpeHHMM o6boaom xanana He npeBwiuaeT 
5 10% or BbixoAHOrt n^omarfu pa6oMero xo/ieca. 
CyujHOCTb M3o6peTeHn» 3ax/i»OMaeTC« b 

TOM, HTO npOTOHHafl MaCTb HM3XOrO A3B/»eHM« 

TypSMHbi coAep)KMT pa6oMee xoneco noc/teA- 

H6ti CTyneHM, AM(})<J)y30p, 06pa30BaHHUM 

10 BHeuiHHM m BHyrpeHHMM o6boa3mh, unanpaB- 
ziflKDLuee xo/ibueBoe pe6po, o6pd3yiotAee c 
BHyTpeHHMM o6boaom Aono/iHMTe/ibHw^ xa- 
na/1. 

Hobwm »Bn«eTCfl to, mto bhciuhmm o6boa 
1 5 Aw4>4>y3opa BunonneH c OTpMuaTe/ibHO^i nepe- 
xpuiueM no othoujchmio k pa6oneMy xo/iecy 
nocneAHeft CTyneHM, a HanpaB^jJwmee xo/ib- 
ueBoe pe6po BunonHeHO tbxmm o6pa30M, hto 
BxoAHas n^omaAb o6pa30BaHHoro mm c BHyT- 
20 peHHMM o6boaom xaHa/ia He npeBwiuaeT 10% 
ot BuxoAHOfi nnoiMaAM pa6onero xo/ieca, B 
pe3y/tbT3Te nanwm stmx cyiuecTBeHHux 
npM3HaxoB npoTOHHaa nacTb HM3xoro A^Bne- 
HMfl Typ6MHw npno6peTaeT HOBue ceowcTsa: 
25 o6ecneMeHMe paBHOMepHoro nonn cxopo- 
CTe^ na BxoAe b AM4><|>y30p naipy6xa, c5poc 
CBepx3ByxoBOfi nepw^epM^HOM crpyw b xop- 
nyc naTpySxa, MMnya AM^ysop. c6poc 33T0p- 
Mo>xeHHOft nacTM noToxa M3 npMxopneBOM 
30 30Hbi sepe3 xanan, o6pa30BdHHu^ Hanpas/ifl- 

tOLUMM XO/lbUeBWM peSpOM M BHyTpeHHMM 06~ 
BOAOM A^4>4>y30p3, 

npeAflaraeMa« nporoMHas MacTb HM3xoro 
A3B/ieHMJi TypSMHbi npMBeAeHa Ha $w. 1 b 
35 pa3pe3e, 

npoTonnaw sacTb coAep>KMT pa6onee xo- 
neco 1 noc/ieAHeM CTyneHM, Aw$4)y30p bu- 
x/ionnoro naTpy6xa 2, bhgujhmm o6boa 3, 
BHyTpeHHMM o6boa4, HanpaBn«ioiMee xo/ibqe- 
40 Boe pe6po 5, xana/i 6, o6pa30BaHHuft xo/ibqe- 
bum pe6poM m BHyTpeHHMM o6boaom. 

rnaaxoft OT/iMHMTe/ibHoft nepTOtf pa6oTbi 

npOTOHHOfl HaCTM HM3XOTO A3B/ieHM« Typ6MHU 

fla/i»eTC« to, hto noc/ieAMfl« CTyneHb um/imha- 
45 pa HM3xoro ABB/ieHMjf paSoTaeT b yc/iOBM«x, 
3H3HMTe/ibH0 OT/iMsaioiAMxcp ot yc/iOBMii pa- 
- 6orbTnpoMe>KyTOMHbix CTyneHe^. Tax xax 33 
Heft pacno/iaraeTca BwxnonHoA naTpy6ox m 
ero a3poAMHaMMHecxMe xapaxTepMCTMxn cy- 
50 mecTBeHHWM o6pa30M b^mriot He To/ibxo na 

SitOHOMMMHOCTb, HO M Ha HaAeKHOCTb CTyne- 
HM, 

CTpeM/ieHMe b MaxcMManbHotf CTeneHM 

CHM3MTb COnpOTMB/ieHMe B CMCTeMB Bwx/jona 

55 ms Typ6MHW m oSecneMMTb BoccTanoB/ieHMe 
XMHeTMnecxoft SHepfMM noTOX3 b noTenuMsnb- 

. HyK) npMBe/IO X C03A3HMK) AM(J)(})y30pHblX BU- 

_ xnonnux naTpyBxoB. OAwaxo Ha bxoab b 
AM(Jx{)y3op none cxopocTeft MMeeT rpko Bupa- 
>xeHHWft npocTpsHCTBeHHbift xapaxTep c 



-t)M Hb 60AbUJ0« p33HMUeft B a6cO/IK)THMX 3Ha- n0Ab30B3Tb TeOpeTHM CKM6 803MOXHOCTH mc- 

HBHmx CKOpocreA. Hmchho 3tmm o6cT0*TeAb- nOAb3yeMUX AM4><t>y3Cp0B. 

ctbom b nepayK) o^epeAb o6b*cH*eTC* B npeAAaraeMoA xoHCTpyxqwH npeAnara- 

cpaBHMTenbHO hk3kmh ypoaeHb BocciaH ane- eTC* CAeAyiotuKft nyTb peuieHM* npo6/ieMw 

HM«BBUx^onHWxnaTpy6icaxnapoeuxTyp6MH, 5 noBuiueHii* naAexnoc™ m 3kohommmkoctm 

OTMe^eHHoe HapyweHue BxOAHOro no/)« un/tHHApos HM3Koro A3Memi* woimhwx napo- 

cxopocTeft onpeAeii»eTCfl b nepByio OMepeAfc e^x Typ6nM. 

oc 6eHHOCT5iMM t6M6hmji xax y BGpiUMHU /io- BHetuHKfl o5oa £w4>4>y3opa yCXZHZMUta- 

naT<w noc/ieAHe« CTynenn, TaK \a y e xopH*. eTC* no OTHoweHWK) x pa6owM zionaTxaM no- 

B 06/iacTM nepn<j)epv»fiHwx ceMentift npo- 10 CAeAHefl CTyneHH c OTpnuare/ibHOfl 

mcxoamt cn/ibHw« paapuB CKOpoctea, o6yc* nepexpwB3K)meA t hto no3BOA*eT c6pocnTb ne- 

/lOBneHHWft TeM o6cTOflre/»bCTBOM t mo pn<J>epM*HyK) nacTb noTOKa, BKAiOMa* M CBepx- 

cxopoCTb noroKa npu auxoAe W3 nepn<J>epua- 3ByK0Byw apyio, BbrxcA*myio n3 paAwaAbworo 

Horo paA^aAbHoro 3330pa naMHoro npeeu* 3aaopa> HenocpeACTseHHO BKopnyc naTpyfixa, 

iuaeT ckopocTb bwxoa3 napa *3 nocAeAnefi 15 MWHyn A"<M>y3opHbM xanaA, Tbkmm o6pa30M 

cryneHM m fin* $OAbiuwHCTaa CTyneneft npe- yAaeics 33mctho cmiswbnep^epMftHyK) He- 

BwujaeT cxopocTb 3ayxa. B pesy/itTaie mcx- p?iBHOMepHOCTt noToxa nepeA bxoahwm cene- 

nKD4aeic« B03M0*H0CTb n^aBMoro hwgm A^^opa, wcxniowTb noaaAeHue Ha 

TOpMOxenvia noTOKa na BHeiuneM o6BOAe BHeajneM ero oGaoAe Mec™ux CBepx3By*0Bbix 

An^4>y3opa Vi B03HHKaeT AOcraTOMHO cao*- 20 aoHMoSecnewTbaapOAMHaMwecxoeynAOTHe- 

nafl KapniHa Te^ewuft, xoTopaa HarA*AHO ma- Hwe BxoAnoro ce^eHU* An4>$y3opa« rioc/ieAHee 

AiocTpwpyeTCfl 4>nr. 2, Ha BHeuiHew o6BOAe oScroflTeAbCTeo BectMa Ba*MO. Tax xax npwcoc 

Aw^yaopa npoticxoAHT.HHTeHCHBHOe ycKO- . napa M3 xopnyca pe3*o CHMKaeT deneHb boc- 

peHwe noTOxa c nocASAywiAuM Tcpuc*ci<K8M crawcc/ici iwa A3BA8HKa t a *ecTxoe Kpen/ieHwe 

b nomM np»MOM cxBMKe ynAOTHemia, Ctoa*> 25 BHewHero o6eoAa An<$><|>y3opa c o6oflM0i* no- 

pe3xoe noBwiueHwe ASBAeHUfl Bnenei 3a co- c/ieAHe* CTynenn sunoAHMTb Kpaflne caoxho. 

60I4 OTPW8 nOTOKB OT CTeHOK KaH3A3: DOCKOAb - flpw K34eCTBeHH0^ OU6HXe BeAMMUHU OT- 

Ky otpub noTOKa BAeneT aa co6ofl HapyiueH^e puLiareAbHow nepeKpuuiw CAeAyer McxoAWb 

dauviortapHocTM Te4enn« bo Bcefl paccMaipw- M3 CAeAywtuwx coo6paxeHnfl, B copTBetCTBMM 

B36M0M ofiAacTn, to Hew36e*HO no»Bn«HDTC« 30 cn3A0>KeHHUMBb<ujepaccMaTpnBaeMaflnepe- 

3aMeTHwe A^HaMMHecKne ycnAwj? n na Aonar- Kpuma o6fl3areAbHO aoa>khb npeBbiiuaTb bcam- 

Kax nocAeAHeM CTyneHWTyp6nHw, ■ MUHy paAnanbHoro 3a30pa MOKAy Aonauoft 

TaKMM o6pa30M, TpaAMijMOHHaa cxeMa noCAeAnefl CTyneHM m o6oflMO^ xopnyca. 0ah3* 

ocepaA^aAbHoro A^*^y30pa jJBAfleicfl e M3Be- ko ona He aoa>kh3 6wrb o^eHb eoAbiiiOft, t3k xax 

ctmom creneHu speAHOfi n Hy>KAaeTCfl Bcepb- 35 KUHerwHecicaa 3Heprwp c6pacwBaeMoro noMM- 

eaHOPl KOppexTMpOBKe, mo fl;i(})4)y30pa noTO*a Tepflercfl noAHocTbK). 

3aMetHoe wapyujeHne noA* cxopociei^ Ha Hcxoa^ M3 aKOHOMMnecKOfi ueAecoofipaa- 

BX0A6 B A«<l>4>y30p VI B CaM0M'AW$<}>y3OpH0M MOCTM, MaKCMMaAbH3fl nepeKpblLUa H6 AOAXH3 

KBH3A6 npowcxoAMT m a o6a3ctvi KOpHesux npeBuiuaTb 10% otbwcotw pa6oMfift AonatXM 

ceneHMft AonaTKH nocAeAHeft cryneHvi. 3tm 40 nocAeAHeft cryneHa. Ecam paccMaTpMBan 

HapymeHMfl o6ycAOBA6Hbi, c oahom ctopohw* pacnpeAeAeHMe BAarocoAepxaHMfl napa no 

nOBbltUeHHUMW XOHlieBWMM nOTepflMH, CB*- BWC0T6 AOnaTKW, TO HMeHHO H3 3T0M pdCCTOR* 

33HHWMM C OCO6eHH0CTflMM T6H6HMJ^ napa B HUM COCpSAOTOMCKa OCHOBHafl M3CTb KpynHO- 

AAmhhwx AonaTxax, a c APyrofl ctqpohu, ohm A^cnepCHOfi BAarw m ee c6poc m npOTOHHOft 

WBAfl HDTCfl CA6ACTBHBM KOHCTpyKTMBHWX OCO- 45 H3CTM AM^^Opa XOMneHCMpyeT yKa3dHKM6 

6eHH0CTefl BWXAonHoro naTpyBxa. K TaKMM Bbiuie noTepn c bwxoaho* cxopocTbK). 

oco6eHMOCTSM b nepByw onepeAb CAeAyeT ot- AnaAornMHO peQiaeTCfl npo6Ae«a CHM^e- 

h6Ctm 4>opMy BHyTpeMHetf nOBepxHOCTM xop- nm bxoaho« h8pbbhom6Phocth noToxa ne- 

nyca naTpy6xa. YxaaaHHaR nosepxHOCTb b peA AH^4>y3opoM m b xopneBoft o6a3Ctm, tab 

6oAbUJMHCTBe CAynaes npeACTaBAseT co6ofi 50 ycTaHaBAMBaeTca nnaBHw« xpMBOAMHePiMU^ 

C0M6TaHM6 HecxoAbxwx ko«^^^a r,zzz?X' pwyTneHHMM o6boa ocepaAnaAbHoro An<t>4>y- 

Hocx&fi, npuneM yroA waicAOHa o6pa3yK>mefl aopa. 3tot o6boa OTcexaeT npuxopHeeyio uS- 

xoHyca no othoidchmk) k npoAOAbHoi^ ocu Ma- naCTb c noButueHHUMw noTepwMM weptm or 

ujvjHw AocTuraeT 30-35°, YMeHbujMTb stot ocHOBHoro ootok3 h c6pa3yeT c noBepxHO- 
yroA npw Hannynw 3aAHero noAWMnHwca, 55 CTbK) KOHMsecxoiS BH/TpeHKei^ btyakm caMO- 

BCTpoenHoro b xopnyc naipyCxa, 6e3 yseAvi- cTOftTeAbHWft KaHaA, 

MeHiiflAflHHbi pOTOpa npaKTMHecKw HeB03MOx- nocKOAbxy 30H3 noBUuieHHbix noTepb 

ho. B pe3yAbTaTe m b o6Aac™ Kopneaoro SHeprwn \a cooTBeTcrBeHHO o6AacTb mbkcw 

ceneHwa AOnaTKvtnponcxoAHTCMAbHoeB03My- MaAbH0i?i npwKopHeBOft HepaBHOMepHoCTM ne 

menne noAfl CKopocTe*. He no3BOA^«oiee mc- npeewiuaer 10% ot oBiuePi bwcotu AOnaTKU, 



TO HM6HHO H» 3TOM peCCTOSHHM OT KOpHfl CMJ 

T ycraHaBAMBan. uHyrpcHHMft o6boa flW» , 
pa. B pe3yflbTaTco6ecnewBaeTCflcpaBHmww*o 

MBrtOMepHoenoflecKopocTeflnepeAOcepaflH- 
Zwu* AnHyaopoM, ruia^we oSboau. Koropo- 5 

f 0 nO3fl0/WK>T CHM3MTI, K03#Mm«HT IKWHUX 

norepb flO 50-60%. C y^eTOM Ao6a8WHbono- 
Tepb, canaaHHUX c 6e3An<W>y3op«WM c6poeoM 
m>To««3nep^PHaH0«HnpHKopHeBOft^ . 

CTeft.Kt*M>MU«e HTno;,HUxr,OTep ' n0B 
c*ao70%, 

OePMO «3o6 P ereHM 

OPOTOMHAfl MACTb HMKOrO MB" 15 
toneco nooie A He« ciyneHK, A^ysoP. 

«fiBAnauw m Hanpae/ifuomee KO/imeeoe 
^Toopaay^c BHVTpe»^a, 2 o 



BaxHWM itaMecTBOM npeA"af aeMoft A»*<t>- 
$yaopH0fl cmctcmu aa/werc* ee cnocoS- 
HOCTb nWKBWAMpOBaTb a^err 3anwpaHK« 
ayxflonHOro naTpySxa npM 6onbumx cxopo- 
CTflx BuxoAa napa wa noc/ieAHeA CTyneHM. 
Ec/iw oOumho aanwpaHHe naTpy6«a npowcxo- 
AMT npw cpeAHefl oespaaM pHOfl cxopoc™ 
M2 aa eryneHbio, paBMOfl M2 • 0,65-0,7, to 
npM Mcnoflb30aaHMM ormcaHHOro AwWyso- 
pa a4«j>eKT 3anMpaKM» oTcyrcTByer Aa*e npM 
M2 - 0,87. 

Tew, mo BKeuiHefl o6boa awnonHen 
c OTpwuaTe/ibHO* nepexpuiue* no otho- 
1U6HM10 x pa€046My Konecy noc/ieAHefl 
CTyneHH, a Hanpaa/wiomea xo/MeBoe pe- 
6po BbinoflHeHO tbichm o6paaoM. mo bu- 
XOAH3J» nflOlABAb o6pa30B3HHoro mm c 
BHyrpSHHUM o6boaom xaHa/ia He npeabi- 
waeT 10% ot buxoaho« n/iomaAK pa6o- 
Mero Koneca. 
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